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(57) Abstract: An aqueous silylated urethane composition useful as an aqueous adhesive which is highly safe, develops excellent 
^ tack in a short time, and is excellent in initial bond strength. The aqueous silylated urethane composition is characterized by com- 

prising (A) an alkoxysilyl -terminated urethane prepolymer having an anionic group and a tertiary amino group which prepolymer 
P is produced by reacting a polyol compound (Al) free from anionic groups, a polyol compound (A2) having an anionic group, a 
fS| compound (A3) having a tertiary amino group and an isocyanate-reactive group, a polyisocyanate compound (A4), an alkoxysilane 
f^) compound (A5) having an isocyanate-reactive group, and an amine chain extender (A6), (B) a basic compound, and (C) water. 
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-Tftfc)^ #35Wtt* TIE (A) (B) J&^&^tf (C) 

25 Sr-a^r-TS - i: t "f § > y /Wb * l'* 5. 

(a) T = *vtt*#-£*#y sr-zMb'S-* (ai) . r-^-vtts^ 
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^ftf y yuik&m (A2) N m 3®fcT % J K&UW V vr^ u hRi&tt 

m*^^irz>fc&m (A3) , /Ky-f y^r^-hft^fe (A4) , >f 
7^-h5JSMtt7/V3^i/-^7yft^ (as) , J5i;t;7^y| 

#K2£S£lJ (A6) %Sf&fC#f)tL§7xtyttSStFl3a7^/St 

(b) m.^mt^m 

(C) * 



10 |3iT^S^t7;V3^i/^!l/H*«^^v^k*!)T- (A 

) a*, r-re-^ttS^^y (ad , r^^^tes^ 

a» y 5i — Asfc&VB (A2) % $&3lakT% S&RTfiJ yisT*—h&J&&& 

%&^-f2>ik&m (A3) % &£Utfv j y i/T*— \>4t&Vo (A4) or 

5#5>^57 = t>'ttSMl3i7^ u?>"7utf 
15 y^r— fc, ^y->7^-hS^ttStf 7;vn^i/v'7yf^fe (A5) 

ft* wr/wa Mbr=^-^ttasarj«ii5 3 

^ y v^i^tf y ^ — fc* £ fcfcir ^ ^msKJg*^ (A6) (c 

B&IBT 5 ^Jh&m&n (A6) ©75/Si:?rSJ£^*t#lSlfe7/i/ 

a^ixix y /isfcT ~*^&mRx*% 3 mr s: y S-a^ry y 
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A) K.*3ftZ7-*^®.&i!)itiL&Mk&m (B) \z£ «9 **n£*b, JLo 
Jfcffi<or is V fa (C) \z J: V) AOzk^-^&axfcTktefy 7 

*^pj-ett, BtifBT^^-^ttS-a^^ y jvit&m (A2) at!* 
A3) titit itfco-f y ^r^- h^^tts^^-^-f-^m 3 fST ? ^ 

m^m^m-%^< \ ^CN, N- t?X (t Kn*5>'-fil) -n 

(as) £ itit '>&< H|i»7^imt5r/^^v 

20 4 me q / g WJb V h £ Z. t & B * b < , f 3t7 5: /S<£>^*£ b 
-C« s 0. 1 5me q/g^JiT'feS^ £#&£b^ 0 SO IB T = ^ ^ 44 

(^e^Jt) =0. 2 ~ 1 LV^ 

7-tyftSR0B3i^7 5 ;ltf7/V3df^vy 

25 ? t^* J^Uatfy t — (A) (C*5tt5*3 j(RT ^ S m t7 JV=i * is *s }) 
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* 5 M D F <£> Br m tfc £ m f $E P& if d£ El "C 5 „ 

14 Blttlff 1 0-e^$*L5Bf®^^OMD FiC, 7 5/ tf^^-^^V^ 
15 «fc »K tU7-f ^iX- hSr|fi«9^^*fe^«8Sr^"t-«tl»Bf®ia-C 

20 SH 6 ElttSg 3 mx*7f;£tiZ>WrmMtf:(DMD F M % 7^>^j/y|i 
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) T=-*^tikm&^m#v a— /Wk-a-* (ad , r^-^-^^s^w 

a?y;*— )v\t>&tfa (A2) , Jg3 0rs yg&uw y v-r*- hSJSftS 

^tftSfb^ (A3) , ^Ny^7^-MM (A4) N -f V^T 
hSJ^14S^^rT/U3drv">7 ^te^ (A5) , *5 £ T 0 
5 ®S^J (A6) (DRJ^IC J; 19 nbfoZo 

l7~*>>®imi¥*e;^tfV ±- ;\>\t^m (Al) ] 

T=^-^i4S^^-^r^ y ^— ^it&m (ad mr> r^y^--/v ( 

ad j kfa-tzm&ftfoz) ^rtPT^^-yttS^ttx^bf 

10 «#f£fjtm£;ft&v^ # y tf— ^ (AD lifiT^tt2l£l±iH^fc 

(AD tltli, tfijx^ ^giT/v^— ^fyx^-f ;v 
^y^-— /v, y az^^yv/^ y 3-— ;v N ^ y # — — y ;v, 

15 ^tffetbSo 

/Ky^-— ;v (Al) Ici&v^T, ^IffiT/t--^— 0fl£.f;f, ^f-xs^s 

i-v^ y /K M)^fi/y^!)3-;K l, 4-7b7^^v^ 
3— /K 1, 3 h =7 * f- VW*— /V, 3 - MJ 

20 wy^wv, l, 5 y J- /K ^^r^o^^/u^ 

% i/^ n^^l^v^ — y^ig (1, 4 - ^ — /W«£ £") 

25 , t^7iy-^l (t'^y^/— /i^Aft if) > ^r^=i—^^[ 
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\ # y 7"o tr y yu % ^fy f h7^f wv^y =» & if *K 

5 TA"* l^^^-^^-C K--ftb,©T/P=¥ l/^^-^rf-^ K) if 

# T JV a A- % # # # A- ^ > "fift Rtf|^i^7;W3 @m <£> # (-£5 

; -5 1 1^7^ /Wife, "fy^^A-fife, t/Vh7^/^, 2, e-^^^l/^ 

20 /P-«-/^P7ny, e -^T-n 7 ^ h W£if &mtf btl&o 3U 
*K y # — h # y tf- — /vi: bTtts #>J;Ui\ #«T/v = ^/^* 
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< i: t> 2 otf5 sff y tf— ;vT-fc5o 77!) w-hKte, 

T * y /U^T/V^/V^^^yu 77y;H^ 

20 (^^) 7 ^ y ^Bfc^^vK it?) 7 ? V /l^gg^o fcVK 

7^y/H£;/^/K y /I'K^^tS'/k r^y 

25 ififc/IH^ftSo 
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) T ? V A*Wt 3-t Kpif^n hf/H*© ( p< * ) T ? V /HI k Kb* 
5 ^T/V*yW£ if] V N <5 <5 „ 

Tjfy^- — (Al) iLTIt ^yx-f/^JJt-^, ^y^^f/u 

o 

io . [T^^tt^i^^y nr—^M&m (A2) ] 

r^a-^ttEMtfy j^i^m (A2) (mr> r#y^-— a- (A2 

te"£#t?fcttf£#fc0JI&£ft&^,, ^y^^/V- (A2) (C*5^T, t =-$~ 

/^y^-— ^ (A2) iLttt, ^^.ti, tfriB^y^— (ad ©git* 0a 

20 a— /Is tl: g£ If lb tlZo *$£WX*te, A* (A2) t LTIi, 7 

o 

(HO) xL (COOH) y ( 1 ) 

25 coll, (i) (c*3^r, Ltemm%t i ~ i 2 comk-fomntiL&TF 
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i!fF!B5£ (l) ^VN-t, L<Dfclk7km$WLb ttfi, mffiM&iikykm 
2oJ^_h<7}t Kn^^Sii, P-^^m^^^L-CV^t J: < , 

:©j:5/j;*ltKp^^/^y|Htlt 4#M> ^y.^o — ^ 
Tsvjj i/Wi (ft X* h > 2 , 2 - i? y ^ o T ;V % ~i> ®? ) iffe M X- 
10 6 0 i^y ^p— ^7^* tttt, 011*. fi£. 2, 2-v^^n— 

^"dt 0 ^-^^, 2, Q^/V/^yis 2, 2-^y^n— 

^i/^^l^ 2, 2 - ^ n — /W^^-f" V@£> 2, 2 — *S*?-n—;V 
^■^Z^m., 2, 2 -v^y ^v— jVir? $ l/m. 2, /V 
2, 2 - v>y ^gfcfc if j5$lptf ibfr<5„ 

15 

[I3H7^ y^&tf-l' yv'T^- h^^ttS^^^-r^^^^) (A3 

) ] 

m 3 3: yvr^- bHJSttS^tf t^ft^i (A3) 

(&t\ 3 i7 ^ ; l^t-f y ->7 h Rf&ttj^^ (A3) j t 

20 fk1-<5#£-^fc<5) « s ^f^lO^<Hl^i3|i7?/I^ 

^-h^j&tetei^ (A3) ttfitxiJ 2S^_bia^-^^-y:Tffiffii-6 

25 f 3®7^;St ; l'-<y^7^-hSMfM (A3) {C&^T, H 
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¥<DT V —sum ; * f^S, xf;US, 7°ntWS> ^f^S 
^^©T^dr/l/l ; v-^ p vvl^ft ¥ <D *S n TVV^^Sft if) ^ 

m3mr ^ y^r*- Y%.fomk-&m (A3) M*5tt5#^- 

10 SsiS^bJS^i-^ 31 0* b< 1 ~ 3 (£ ib^0* b < fi 1 

g-^^v y fr*- hs^tt-fb-^^i (A3) I3i7>;ys?:^rt 
v> 0 tt©i3t7^/l^tt•rv^5i^, f 3^7^;ysi4 

15 % 1 ffi(D^T?fcoT <b J; < , 2 ffi^_ba^-^fc>*^^TV>T t> «fc 

13^757 i^f^f y v^7^ - bKJSttft^ (A3) tvl*5V> 

20 ^r^/um, m i =• ; mxizm 2mr $. ;mnm& b< , #tc t fp 
^^^s*s&3aT?fcs„ I3«7^ y^r*- hSJStt^^- 

^ (A3) fit* -fy^7^-FMS^> ^^tlo©^Lt^T 

/fyvT^bK*ttft#* (A3) K*5tf3#^fttf>^ y 

i~6 (0*b<«i~3) (Dmrnfabmn-rz - «t # 
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I 3 it itt y vt^ - h^ttik^ti (A3) KL&vN-t, A 

/i2l©S^ Ittt, #J;U3, T 1/^1, T !) l^yS, 

Jf-l/yS, 7^^w^-t^S/-^/V^ = ^-7;i'^wyl, T/v^v 

if) <b (^m^^^ric: J; 9 £ fr5 2 tfE<D^& ifriSUMf 

15 btU^o 

|3|7^ /S^ y-y-r^- hSi^tt'fb^^ (A3) te, H3^T 

20 mx.it, t^^m. yvz°/um, ^y/pt>s, -f^/v 

^o-^^m. ^^w^(D7/i'^;vs^t j ) s mm^^^tTKm^ 

Tkfff^ (0!i;ifc£, 7x^/Hf (D7!i-;vl^^) * if tf^tf <b*b5o 
^^tK^S^x S^rStr 1 2®;£i > _h ; #LTV > >~C 1 b«£ < > iftS 

% t Kn^s^ag, ^iii7^s, § 2i7^yi, y^*yM* 
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5 t£ot\ l3l7 5/Stt^y^7^-hSJ!&ttW (A3) £ U 

-era:, **o-r y vr*- h^s^^tsf 3i7 ? ^mt&to 
^•■r-5^3^7 5 xsMb ur«s ^y^7* - h^j&t^&iiifc 
io wr, lo^iiifi:, ^y^7^-h^tis^^t5tii u 

r^l©i3ii7 5: >-2Mb-a^ [ i oo-r y^7^- hK^ttittti 
imt5l3i»7^^b^ (A3-D 3 , lowiiific 

15 ,y^7^-hSf&ttitf»Si4 s 2oi^UTV^ii!)ts £Hb* 
iStff*S^ 1 o|g^b"CV>5^flS^^3^7 ^ is&fc&Qo C 2 o 

(A3-2) ] , io©iiifc, y */t*— hRjtfett*^****** 

3 o^tti/^flof 317 5; is^ik&m iS<XD4 V isT*- h 

20 HMStffiS^t ; ft§l3i7 5y^{b^ (A3-3) ] , 1 O 

tt5!3 i7^/S^ 2o^Lt^5l3l7 ^ (A3-4) 
25 ] ft^#agff fctl-So 



WO 2004/083273 



PCT/JP2004/003458 



14 

3{jRr 5 V3Mb-&#» (A3-1) Htli, yi/T^-hKSftS^t K 

^^/l-T^^s N- (2-t Kc**>if^) -N, N-v^^f/l'T; 

5 V, N— ( 3 - t K d =3f v/^P t°A-) -N, N - f/I^7 5 ^ N- 
(2-t Ko^i/^Ptf/V) — N , N-^^f/VT^y, N- (4-t 
Kt»*^^f/v) -N, N-i?^W^, N-t KBdfS/^f^- 
N, N-^xf/l/7^y N N- (2-t KP^fi/xf/V) -N, N - v> 
xfyur > N- (3 -k KP^v/^Pk>) -N, N-v^^A-T 

10 N- (2-fc KP^y^PtVW -N, N-^xW?V, N 

- (4-tKn*5/^) -N, N-'^xf/VT^y, N- (2-t 
Kb ^^cn^/tO -N, N-^aW^y, N — (2-tKo*V 
a^/lO -N, N-^y^nt>7^y> N- (2-t Kn^-^xf 
/lO — N , (n-y^/V-) r^*CN-tKP^V7W- 

15 N, N-5?7/UW5y i N- [t Kn^y^f/V-^!) (^^v-^ 
] — N , N-^^;V7r/^ N- [.2-t KP^i/xf/w- 
3j?'J (^-^t/rc^l/^) ] — N , N-^^f/V7^ N- [ 3 — t K 
pdfv'7 , ptfyl/-^!J (tdf^/Bfl/y) ] — N , N-i^^/VTS: 

v % n- [2-t kp^v^p t°;v-#y (t^y^fy/pfwy) ] 

20 -N, N-^f/V7^y, N- [4-t KP^i//f/V-3Ky 

W) ] — N , N-J?^f7V7^ys N- [tKp^y^f^- 
#JJ (2*-=*^ 5=" Vis) ] -N, N-5?*W5y, N- [2-t K 
P Va^A'-atf y (a-df-S^?- 1/^) ] -N, N-^f/V7?y, 

n- [3-t kp^^p^-^'J (t^-y^pfuy) ] -n, n 
25 -^xf/u/^y, n — [2-t kp^^^p tvw-^y (t^y^y 
ypfyy) ] -N, n-v^^^t^, n- [4-t KP^y/f 



WO 2004/083273 



PCT/JP2004/003458 



15 

a-#i; {^-^riy-f^u^) ] -n, N-v?if/vr^y, n- [2- 

t KD^^if/i/-7K!) 3^U>0 ] -N, N-^T/ntTA-T 

5 >\ N — [ 2 - fc FD^f^if-^-*!) (t^Vxfl^V) ] — N , 
N- y-7°n lf/V7 5: ^ N- [2-t Ko^^f^-*!! 

5 iy^^u^) ] -n, N — V s (n-^A) 7^y^©N- [ fc Ko* 
*>7/W^-;V-# D (t^r^T/V^U^) ] -N, N-v?7;VW;y 
fr^GDN- (tFP^f^-tll) -N, N-^T/V^^T^^ 3 , N 
-fc K a i/ ^ ^ A — N , N-^7x=.;V7^V, N- (2-t Kp* 
v^^A) -N, N-^7i^T;V, N- Kp^^/o^ 

10 /V) -N, N-^7x;;V7^, N- (2-t Kb^^b^) - 
N, N-^7i-/i/7^ s N- (4-kF'P^^^f^) -N, N- 
«;7i^7;^©N-t Ko= 3 f^7/V^/V-N, 
5; >" ; N — [t Kndf-S/pt f-A'-^P (^.^ ^ ^ l" ^) ] ~~ N , N- 
•;7i^7^, N- [2-t KP^f^f^-^y {^r^r-y^^f-v 

15 ^) ] -N, N-v?7i=;V7^y, N- [3-tKn^^7otV>- 
TtfiJ (t^V7ot>y) ] — N , N-^7s-;V7 ^ y s N- [ 2 - 
t Kn dfv^^n t°A-7K y (^-^W y/P fuy) ] -N, N-$>7 

^ = at^^ n — [4-kFo^fv'7f/v-^y (^-^-^y^ V- V) 

] -N, N--^7x^;V7 5 y^©N- [ t Fp A=* A-*tf U ( 

20 t^r^/^l^y) ] -N, N-^D-^^y^^^N, N-bf* 
(tKn^y-tiS) — N , N-i>7!)'-/V7^y; rHbfc^t 
5N- (tK^->-fIS) — N, N-^v-^ n TA^AT ? if 

lo(D^ yi/7*- hKMS^ffiI?:^tt5l3ft7 
25 $y|{M (A3-1) i Ltlt ^y^7^-bSJSttS^7^/S ( 

f i^7^y^f 2S7^;S) -c&5 riowfi^xitf 2^7 
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<ffc^t> (A3-2) irLTte, y S'T*- hHJE&ttS^k Ru^Wl^T' 

<£>#^ 0»J;itfx N, N-f* (t FDdri^^f/V) -N-^^/P 
T;y, N , N-lf^ (2-t:Fn^->if^) -K-'/f A'T $>x' 
10 N, N-t** (3-t Ko^y^ot» -N-^W^V, N, N 
(2-t Ko^S/T'n tf/V) -N-^^-A-T^^ N, N - fcf* 
(4-b Kn^y/f/V) -N-^/VT^> N, N-t** (t Kp 
-N-xf-;V7 5V, N, N-tf* (2-t Ko^f-^xf- 
-N-if/I^r^, N , N-fcf* (3-fc Ko^y/n t c /l/) - 
15 N-if/V7^y, N, N-tT^ (2-t Kn^r^ulf/l/) -N— ^ 
f ;l/7 ^ N, N-tT^. (4-t Ko^yT'f^) -N-xf;l/75; 
V, N, N-tr^. (2-t Kn^ri/xf -N-^n tVP7 5 N 
, N-fcf* (2-tKo^v'xf;V) -N--<y/nf;V'7^y, N, 
N-tf^ (2-t KP^f-yxf/I/) -N-n-'/f^7^yf©N, N 
20 — bT* (t KP^f^7/V^/>) -N-T/V-^/^T ^ y ; N, N-f* [ 

t Kp^y^f/i'-^y (t^v^fi^y) ] -N-^f/i'7;y, n 

, N-tr* [2-t Ko^yxf/V-j}?!] (^-^^^^w^) ] -N- 
^f/V7^y, N, N-fcT* [3-t KD^y^ntVl'-^JJ (sf-dr^ 

/Pi^yy) ] -n-^ f;v7 ^ N, n - tr* [2-t Kp^^ 

25 nfcfA'-aKJJ (t^rWy/ntfyy) ] -N-^f^7^y, N, N 
-f* [4-t Ko^^7*f^-^!J (^^iy^^l^^) ] - N - ^ ^ 
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] -N-x^/Vj^y, N, N— \* 7» [2-t Ko^VifA'-*!) ( 
^^i^^ uy) ] -N-^^/l^-T ^ V. N, N- t** [ 3 - t K P 
i/^at°/U-^y (t^fv'/ofwy) ] -N-if/PT^y, N, N 

5 -tf* [2 — t Kp^^^d tf^-jKy (^-df-v^^ y-^P t° u ] - 

N-^^/l^TS:^, N, N-t*;* [4-t FDdr^/f;k-^y 
i^^^V-V) ] -N-xf/i/7^;y, N, N-t** [2-k Kn^f-yi 
^A--tf?y l^) ] -N-7°nbW7^y, N , N-fcr* 

[ 2-t fp ^i/^V/v-^y '"(aj-W^^-l^'^y 3 -N — f y^P t° 
io ;i/7 5: >\ n, n— hr* [2-t Fp^^^^-^li (^-^--jy^^i/ 

^) ] -N-n-^f/VT^y^CN, N-t*x [t Kn^>y7;W^r/> 
— tK y iXT^^ l/y) ] -N-T/^^/VT 5 £Ttf>N, N — tf 

* (t Kndr^y-t«S) -N-7/K^7;y^, N, N-f* (t 
Kp ^ ^/u) -w-y^-zuT ^ y> N, N-f* (2-t KP^f 
15 ^zn^v) -N-7x^^7^, N, N - tf* (3-KKn*^n 
t°/V) -N-:7:n^/VT ^ >\ N, N-t^ (2-fc KP^y^P^V 
) -N-7i=;V7^y s N, N — \? 7s (4 — t Kp^yT'f/v) — N 
-7x^/l/7^y^©N, N-t*;* (tKn^y7;W) -N-7U 

-^7^;y ;N, N-tf* [t KP^y^t/w-^y (^-^^^^-v-v 

20 ) ] -N-7x=/l/7?y > N, N-f* [2-t K n f-A^ - *° 

y (t^f^yxf yy) ] -N-7i^;v75y, N, N-t** [3-t 
Kn ^iyy°p tvi^-^ y (^-^^y°ci t° u-y) ] -N-7x^/k7^y 
% N, N-f* [2-t Kn^y/nt°^-jKy (t^y>f VT'p 1^1/ 
V) ] -N-7x^;V7^;y, N, N - f ^ [4-t FP^y7'f 

25 tfV (yf^ -yyf l^V) ] -N-7x=;k7^ yf <^N, N-tf* [t 
KP^y7 yk^/l^-xjfy (^-^r *>T/H¥ l^y) ] -N-7!i-/l/7^ 
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5 S^Xik&to (A3-2) t y *>T* — hSJ^ttS^T ^ ( 

MIBtc r2o©t f n ^ wvstttli^ttt 51 3 ^7 y^ft 



3oo>fym- h^tti^t tis^ttt si 3 17 ^ 

ffc^#> (A3-3) HTIt -fyi/T^'-bgJSttS^t Kddf5/;l/£T 

4fcJ N, N, N- h y 7 ( t Kn^ixy ^/t") 7^ V 

15 % N, N, N-hy^ T 5 N, N, N- 

h V 7 (3-t Ko^^/ntf/V) 7?y, N, N, N - h V 7 (2- 
t Ko= 3 f-v'7 p o fcVk) 7^>, N , N, N- MJ^ (4-t Kp^ 
^■/v) T^^^^N, N, N-bM (tKn^fi/7;V*;v) 7^; 
N, N, N-hy* [k Ko^r^yf/V-^'J (t^ri/^f U^) ] T 
20 5>sN, N , N-hM [2-t Fn^yxf/l'-'f !) 

U» ] 7^y, N , N , N-hy* [3-t Ko^^yBt'^-jKD 
(t^ri/^n ] 7^y, N, N, N- MJ^ [ 2 — fc Kn 

/pt>-/i?!) (t^y^f y/pt>y) ] r^v. n, n, N-hy 
[4 - t Kb dfV^^yV-/J< y u» ] T ^ yfWN, 

25 N, N-hy^ [t Kn^^7^= 3 r^-#!/ ->7/^ 1/ V) ] T 

^*^N, N, N-hy^ (t Kndr^-t«g) T^ft^^l 



10 5. 
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if h tl Z> o 

^ i/ik\t'km (A3-3) tvxfe s 4 y i/T*— hfcjfomm&7 ^ y m ( 
m i ir y 2W.T ^ / m) -efes r 3 o^fg 1 ixai 2 

10 ^2otlTV^l3i|7^y^^ (A3-4) i lT(t ^ry^r^ 

I^^tt5^3i7 Ui^: 2o^L-CV^||3mT 5 ^-fb^^U 
CD3t-8-, #];U£s N, N , N ' , N ' - f f 7 (t Ko^^^ f /V) = 
f U>-i?T 5;y> N, N, N ' , N'-fh7 ( 2 - fc KP*V*f/> 
15 ) xf i/ye^7^;y, N, N, N ' , N ' -f h 7 (3-k Kn^i/^ 
o fcWO if l/yi?7 5V, N, N, N ' , N'-ff7 ( 2 - t F n 
^y/PtVw) xf i/y^75 y, N, N, N ' , N'-rb7 (4- 

t Fn ^w^f- jv) if yy^r? yfoN, n, n ' , N'-7f7 

(tFP^r^-7/^/V) TA"¥ 1/ y^T ^ Vft if <D N , N, N', N 
20 '-7F7 ( t Kp^v'-«1) 7/^l^y^7 S ^ftZ&mif btl 
<5 o 

5;I^2otLTV^^3»7 5>^{M (A3-4) iLTtt, ^ y 
y7^-hSMS^r^yS (W7^;M2S7UI) T? 

25 fc£ r2ooiiixttf 2i|7^ /i^ismt5l3S7 

^S^2otbt^Sf 3iK7^^^#IJ <Z>#£\ BfrfBK: T2o 
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5 [*°My^7^-M^^ (A4) ] 

y y fr*— hit&m (A4) (&r> raj?y >r y ->t^— h (A4 

A4) «^«r~ B&j»1s'#jj -f ym - k ii^yvy^y^ 
io -k xmrnntv -r y «>r*- k ^m^^y <y y-m- Hft^ 
^-^stuSo ^y-ryv-r^— h (A4) «^Ji-extt2i^±t^fc' 

aiJK^^ y y vr*— v £ ltu, 0y*.ri, i, s-fp^fw 
^y^r^-h, i, 4 -x h 7 y ^ i^sm y s^r*- h „ i, 3 
15 -^y^^f vy^^y^7^^ l, 5 y ^ i^iM y > 
r*— K i, i^y^y^7^-f, 1, 2-^nt° 

u yi?/f y s/r* — i, i/v^y*/7^-h, 2, 3- 

vyv ? ^y^7^-h, i, 3 --y^ i^y^ y v > 2- 

20 5 y 5=- u-y v 5 ^ y ->r*— h * 2, 4, 4-M/^f/v-i, 
6 _^df-^-^ fuy^ y i^T^— K 2, 2, 

6 ^ i^^-r y S'T*— h , 2, 6-i?^y-y7^^h^f 

25 iss^AjsK y y «>t*— h t ttii, #i;U^ 1, 3-^yn^^^ 
yi?^y^7^-f, i, 4-^^n^^ty^yv/7^-^, l, 
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3 - > ^ p ^^i^-^v^^ V isT* — K 3 - 4 y isT*— h * ^fr- 3 
, 5, 5- MJ^f;l/>y^D^^-^;l/^yv7^-h, 4, 4'— * 

^^u-v^-r y ->r^~ h ^ y^/i^-2, 6 -^^ p^^ij-:/^ y > 

7*-^ h > 1, 3-tf* (-f y^7^«-h^f;V) ->^n^^lM^ l 

y j y s^r*— h t ut«, m-> * = y 

yvr^-K 2, i^y^yi/r^-h, t7f l/y-i, 

4 -sM y f r*- k ^y^i/^-i, 5-^-<yi/7^-b, 4, 

4'-^7x=/U^yV7*-h, 4, 4 ' -^:7^-^y * >-^-f 

y-^T^-K 2, 4'-^7x=/M;?y^yy7^-K 4, 4 

' - v'y a -jv^-t-/W4 y-fT* - K 2 h D i?7x=:;l/ - 4 
, 4 ' -$?>f y fT*- K 2, 2 ' -^7x=;l/7°o^y- 4 , 4' 

-v^y^T^-K 3, 3 ' -^y ^^7 ^-/i^y * 4 , 4' 

- y S^- K 4, 4 ' - ^7x=;l//p/N>^^y>>7^ - ^ 
3, 3 ' - v>y h * is*? 7 4 , 4 '-^7i/7^ - (D^ 

y^yyr^-K 1, 4-^-yy i/y^7i/7^-h, a>, a> ' 

-^y>77t>-F-l, 4 - v^^/V^Vif >\ 1, 3 - If* (1- 
7v'7^-h-l-^fyl/xf;i / ) ^Vif^, 1, 4 -If* (1-^ 
y S'T* — h- 1 -y f/Vxf/I/) ^Oif;/, 1, 3-fcf* ( a> a - 

^/W y ->7^- h y ^/v) ^vi? ^m<D^^m^m^^ y s^r* 
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- btez&mfbin&o 

^y^y^7^-h (A4) £ LT«: N 1, 6-^*t^fl/V^y 
) % 1, 3 — fcf * UyV7^"f^f/V) v-^n^^-i^^, 1, 4- 

* — K 2, 4 - h y u v^-f y v-r^- K 2, 

*>T^-K 4, 4 '-^7x^;vy^y^^y-y7^-f, 1, 3- 

dr^u ^yv?^y^7^->, i, 4 -3^>y u^^-f y ->7*- 
'/^/vty??^ yVr^-K i , 3 - tr>" («, « - ^y ^/^-r y 

10 ->7^-byf/v) v&#3gfc:JBl^5 r 5, ft*3, y 

^y^r^-b (A4) HT, y -f y*>r#- k ugaisStfy 

-r y i/r*- b^^mmffiMtf v j y^r*— b&m^z m&<D'p 

fc*3 % #3&§/3-?ttu # u^ye/7^-f (A4) Httts fttrfsflij^tf) 
is jigjte^^y ^ y *>r*- k utatSitfjj vs^t*- k 
y*/7% - k 3$mmffiMtfv 4 y^r*- Met 5— 

-fi#^=»ft\ h v y f n-/i/7D/^t b y vy^ y v-t^ — h 
0>Rjfc&ffc«fcK hyy^n-A^n/^i^^i^^w^^-fy-yT 
20 b £<©^jcfi;&/£4l>, #y y f y x.=iA"f y v-r^ — k 

y ^/ix^ \j ^ y i/r*— b, y oi^^^TKy ^ y i/t* — b ft if 

^5S^-c?«, #y-<y*>T*-b (A4) ate, ^^yft 

25 ffflt5wiiST?!T5, 
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C-Y y i/T*— hS^ttS^t7/V3^^^7 l/QC^m (A5) ] 
-Y y ^7* — hHJ£ft!tt7;l/3 ^r->->7 (A5) CB*T. 

^yy7^-FMItt7^^v/->7> (A5) j 5 

/U^*ci/i/7^ (A5) ttlMft-CXH: 2S^JbiE^^*? J fr-C^ffii- 5 d i: 

15 #389§T?tt* 4 y ->T*— hRfoVkm^^T^^Z-i/i/? 1/ (A5) £ 
Lttt, I 1 tXttl 2 S7 / S^f 7/^ ^iy i/7 y{^fe (A5-1 

) , y ji>%y M^f7/>3 **si/=7 ^4b&%o (A5-2) ^^jifc^v^ 

ft*5, IiaXiil2a7^yItt7;I/3^^^7y|^tl (A5-1 
20 ) («T, r7;/Stf7/^^-y^7V (A5-1) J tttsi^^ 
ilttt, ^rt(^>*<Hlo(Of lilXli|2S7;;l 

(A5-1) te N 7^;SHti3i7^;l^io^tt 

25 TV^fbi^o *fc, y /l^*/ h^^^T/W^ ^v^^ (A5-2 
) (^T> Mtt7/^=3r^^7>' (A5-2) J 
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*5 9 N ^o^f ft{;/>^ <Hi o©7;i'3^ i >i«:tt5v'7yft^ 

-e & ^ rf k m mztift^o 

4 y i/T*— h^ftl^fr^ ■= * v (A5) izi&^-c, t/w 
/un^i/v/yy ( A 5) ©^^il^H^UTfc'^ 

h^^tiS^^r/l'adrixi/y > (A5) (DSrJ mm^fcfe. Wi — <DTJV 

/Vg; ^f/VS, a^A^ 7at>l, •7 s ?)Vmt$ }£<DT;V^^m ; 
20 ^ B^^J/^ift^©*/^ n TA-3r/i^ft <>f ) ^^fi^S^^Ti-S £ 

*5> H*ISHfc**aEH:* $b(c#OgmS 7/V3^e/S, 7!) 

25 zl'gftif) <£r^r LTV^Tt cfcV N 0 
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10 tot, 011*. tf % y v-7^>- hSJSft^f 7;^^>>^7y (A5 
) ^7^Stf7/Vad^>5/7^ (A5-1) 7>/7^ 

-7^x^/H % 1-7^/^0^1, 2-7^/7n^H, 3 
15 - 7 ^ 7°a tf/Hf ©7 ^ ; - C ,-37/^/H^, £*L 

i2»7;;| (iISi tt^b**S«rlof Ut^57$/-C 
,- 3 7/K/>S^) Xli|3«i7^S (iIItLT^MiS^2 
ottTV^575;-C,-37;^/Hf) if # 5 0 

. 0!lx.k£, N-7$/7;l/^-7 5/7^^S % N- [N- (7^ 
/T^^/P) 7^7;^^] T $ / 7;^;VSoiiffeott) £v> 
o fc*5, W7^/SiHfc, I 2U7^;/S^f tTV^tfcJ;V^ 
o WXIi|2|i7^|©f|j: > #fc«!llS*ttJfev>*s % ix 
25 2 m -V& -5 o 
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) iLTtt, mZ-l£s 7^S^t7/^^^>>7y (A5-1) T'hZWt 
TIE 5^; (2a) fS$tl5-<y:/7^^hSJ!&ttSi 1X^117 
^IO^Sr|rLtV^7 5/ Stt7;i'=i^^y'7y > T1E5£ (2 b 

5 7 5/ SSrtttV>57 5/ S^t7^3^rV^9^, TIB^ (2 c) 

7FStt7/Vn^i/^7> (A5-2) T1E5£ (2d) t*m 

10 Mtt7^3^v-^7 ^££?igf::/l!v^ ii^t|§ 0 



t>2 

V(3-m) 



20 



(R'o^Si— R 3 -NH 2 (2a) 



15 f(3- m ) 



(r 1 O Si — R 3 -NH -R 4 -NH 2 (2b) 



R 2 

?(3-m) 



( R * ° Si — R-NH-R 5 (2c) 



R 2 



(R 1 0 Si — R 3 -SH (2d) 



25 

(5£ (2a) ~ (2d) (C^V>T, R\ R 2 «, ^-X^|/^T, T 
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jU^-jUm^Tjkl^, R\ R'fc^tl^tlTSls* U^^^yjk R 5 (j:7 U 

M%t-?3bZ> 0 #*5, 5£ (2 b) fcL*5»7 3 R 3 &t>*R 4 OT/^3f 
|-t'fcoTU<, ^ ft o T V ^ T J; v^ 0 ) 
5 MfS5£ (2a) ~ (2d) fC&V^T, R 1 <D T ;V jum t LTfi N M 

1 ~ 3 ISOT;^ W^S^0ig-cfe5o R 4 (^T^ 
^rl/yliLTtt, ffrfBR ^T/l^ U^^t HUSUc, iff ifr 1 ~ 3 @ 
^C9T/V^ kVSI:| v^ § n £ a*-C t 5 C R B {;i:fcVNT. 7D- 

15 y^-^m, ^f/^s, /ptvn, ^y^ntvn, ^^/^, 

£ ^>(C^#:^(C{-i, Mia^ (2 a) T^^S-f y->7^- h^J&<l4 
20 SHt^l|7^ /lO^^f LTl^7 5: 7 g^^T = ^ > ^ ^ 

itft, #Jx.k£, 7^;^ ^a- hy> h df-v-v-^ ^> 7^ y > 

yxf^fijxh^->i/7y, y-^^y-^p fcVl' |. y ^ ^^^^^^ 
> y-7 5^nif;VMjx|>JfW5y > y - ? * j -? n \f y ]} -f 
25 vtflci/iy?^, y - 7 y 7*n h U y 7°n #^^^7 y- 
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is 7 >- ; jS-T^yoc j3-7^/x 
jif-jUifzi hdi-v">7y, y-T^y^n fcVU- y 5vW h ^ 7 ^ 
> r -T 5 J fcV^y ^vVS^a: h * is is 7 >\ y ~T % / ?u\?;V* 
^jVi/7°n l/m<D (T 5 / 7 VI"* /U) 7^^/Vi?7/l^n 

milEiS (2 b) tS^HS-f Vv'7^-fK^ttSi Utlli7^ 
;SR^2&7 ^/I^ff LTV^75 /Stf 7/V3^v->7yt 
UT «; N — j8 (75 V - 7 - T 5 / 7°n tvw h y y 

N-jS (75/xf;V) -7-7*/7°Dlf;l'MJxb 
df-ff^ ^*P<0N- (T^yT^^f/u) 7^77/V^^Mj7;l'3^^ 
; N- j3 (7 5 y ^J-jV) - y — 7 5 y 37° o tvuy ^/i^y h^- 

n-js (7 5;i^) - y -t 5 y yp tvi^y ^/w^m b 

^^^7V*WN- (7^/7/v^/v) 75/7/l"¥/U7;l/df-;l/^7;v 

JifFiESt (2 c) T't^llS^ y isT*— hfclfcVk&k LTI2 
^7 5 /S©^lrttT^575 ;S$t7^a^^7>i Lttt, 

0dx.fi, N-7s=/i/- js -r 3; y ^^/v h y y h ^ 9 , n - y 
3i # — 7 5 y ^^/v h yx h^i/^7 7i^N-7 3 - 

75yxf^hy /^a^i/i/yy ; N-7x-/U- 7 - 7 5 /7°P t° 
/V h y y h =* 7 ^ N — 7i^V-7-7 5 7 7 , nt%h'Jxh^ 

7 N-7xxyV- 7 -7 5/ ypt';l'Mj7 s D^^i/v'7y > 
N-7x = ^-y-7 5/7 p P^Vhy7 , f^yv'7>^ON-7x = 

-7x=/i/7 5/7/K/v (tyxft*;) (-yxfi^y) 7/V 
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T ^ y T;V-*r>V Y ]) T ;V=i is (^iJ^ff, 

y Zfvi \f;v Y ]) y h V, N-^^/V- 3-7^7 7°n fcVt- h «/ 

y h ^ v" v- ^ ^ N-n -7"p t°/l/ - 3 - 7 5 7 7"p t";V h !i y Y^-is 
5 N-n-^f^-75y^f^Mj7 Y^isisyls, N-n- 

•Z?*5~;V- 2 — T ^ y ^^A- M)^ Y^r^i^y^, N — n -^/V- 3 - 

7^;y/o tvi' hy y h=¥^>^^v, N-n -y^vw- 3-7^/^0 

tf/ix h yx h ^^i/"7 >\ N-n JV- 3-7U :/p fcVP h y 7° 
a /}f * *s*/=7^t£ t*) >V N - T/l^A-T 5 y TfV^/V (^E y XttV) 

*mWX*fe, T ^ / ^^T/U=i^^^yis (A5-1) £LTte, ffi& 
£ TKBM6063J , ID TX-12-896J , M l"K BM 5 7 6 J 
^ m TX-12-565J , m TX-12-580J N m l"X- 1 2 - 
5263J N P3 TX-12-666J N |H ("KBM6 1 2 3 j , ffil Tx 

15 -12-575J , ffl TX-12-577J , |H TX-12-563B 
J > W\ TX-12-730J , W] TX-12-562J % IU TX-12 
-5202J N ID TX-12-5204J % m l"K B E 9 7 0 3 J 
-b. ffijh^IIttM) ft iffcfflV^ So t£oT, 7^;S 

^t7;l/3 ^ >- (A5-1) t tttt, N — (5-7U^yf^) 

20 -Y-75/7 p P^hj;^ h3ri>">*^>\ N-/3 [N-j3 (7$/x 
^vW 7?y ^^/V] - y- T^y^P M^h^->'>7^ 1 , 

2 - fc** (y - b y y h y ;v-7n tvi^r s: y ) ^ >\ if* ( 

y-hyy b^-isi'DA'—-?* tVi^) 7^, N-j8 (7^/ =^f-/v) 
- j3 (4-7?;^f;V7x^;V) ^^/w h y y h ^ ^ VXtf r. ft 

S4S7^a*'>'y7>*ft^«i*^ Ii^iii2^7^ yg£ 
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5 Crisis y /WS^tf LtVN57;l/a^i/^7y^^^^^ V x5 - ^ 

Mis^; (2d) fS^s-fym-F^ftSar^p 

yy. h=3f^->^v s Mmjf/v>jjxh^Vi/7y, 

9^ y -*>\s*>zf hzfu V ]) y( y yn^^j/i/ 7y> y _ ^ ^ 
y ^^^^ h =arix>>^ 7 _^ yy>v tVM 

20 *)WT /ls*r/U (^/) y A* ^ * is y 9 ^ ft if #m*f t> tl Z> 0 

*%tmX«te^ ^V:/7^-b^ttltf77^^v^7y (A5) t 

/ m^^T^=i 1/ (A5-1) £ t ^-e# -5 0 T=> 

/^t77Pa^i/^ 7 y (A5-1) {C*3VNT, ^ V i/T h S^ttS 
25 £ LTM< Hll|57^Mft57^Stt7;V3^^7 
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^ H=*^>7>, N-j8 (T^y^^/u) -7-7>;;yn^h!) 

5 .S^^IrttST^yl^f T/Wn^^v'yyt tT(l, #ij;ifc£, N- 

7;;itf7/V3^v'v'7y (A5-1) ^LTfi, MIB 
(cM^©<t5^ '> < t h'W il7 ty| (#tVllt7 VyS^j; 
10 ^217^/S) ^r^f y->7^ - hSMSi Lmt57/^=3f 

t5i^^$,5) £ s ^FlSfp^/w^^^^xx^ (A5-3) .fc^^JSLT 

ff5 7/P='^^>>7yft^ (^ T ^ \^^Tjv^^t ^ y m^^T 
15 ^3^^>>7^ (A5-4) j i|^t5i^^fc5) tfeottiV\ 

tV^J&T 5: Sm^^T/V^ Zcx/is? 1/ (A5-4) iLttt« 'pt£<bh 

g^*:f,v (A5-3) tOS^(a9#P 3 tl5^2|i7 5yS^f7^3 

(A5-3) iOK^IU <9%L>tlZ>M2mT $ /Stt7/^^e/^7> 

^OJ; ?^^7f^f^7$yltt7^3dr^-y7>' (A5-4) 
V^~C X ^tSfD^/^^^^^x^^ (A5-3) tUtlj:, ^FlSfP^^/JO^ 
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fcV^. ^$&%Uj}Jls7$>m^-*7-^ (A5-3) t LTIi, *&ftim#'l'tf 

(A5-3) temkx»yLte2msx±m.?*'&t>itx@imi-z> z. t 

&X$% 0 

^«s?p#/i^v^;*7^ (A5-3) ibT«, mm-i%m-mB&z 

^^•^/V-, y a ]> ^ggai^^/K >f y ^ a h i/g^zc yvi^ 2-^-^^ 
&^*T/K 3 — y ^yv- 2 -^7yix7r;>, 2-^>7y|i7 
>/K 2 -:*-y ^V^ai^^/v^^ftfc. ;|£&^*^A^<£>;Ff&?P l ffi 

o 

^FlSfP^/V^^^rc^^/p (A5-3) fc*3VNT, J^^vi^^r 1 LTIi 

> t -7*f;l/XX7/V, ;|/X7 ^/U y >C V <<>"?■ =£■ X T y ^ 

df- y;Px^ TVK ^.y^/l^^x/K t^f ;HXf/U, 2— OLf-fV^ 
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S^Ts^-jU (i/? xx T jV*r jVaL-^y- E ) ; ~7 ^ ~ ;V 7, ^ , 

^ISfn^^^^^^^^/i- (A5-3) £ LTIi, mw,m7F<o^$&m% /is 

iyii^T/nD^tiT^ y /wi&^x^/W y ^ ? y A-ii'Xf^ ( 
io mT\ r^bSr r (y*) ry y a^^^tvh ^m^-r^^-^^fc^ 

te, (yy) 7^y/^x^f/Vi:LTIt 011 (yy) TfV/l- 

m*^^, <yy) ryy/vm^^/K (yy) r^y/v^y^/K ( 
yy) xy y a^-»^>/k (yy) ry v /i-it^f/v, (yy) t 
is y y yuife 2 -=c^/]y^^- (yy) ry y /^m k-^-wk (yy) 
t y y /i^*f-y y^-wi^o (y-y) r ^ y /i^^Tyw^/w^^-^/v^ ^ 

;v#ylx^f/v (A5-3) i^Kfeut#^iifc / >!fe< i:t!2ar^ 
25 [x^f;«7;yS^t7A3^v'^7y (A5-4) JiLttt, ^Ff& 

fp^/i'^y^^^^/^ (A5-3) ^^^-^^-g^-a-^*?^^ &<lL<Dm. 
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/V|j^T^ltf7/^^v/v/7>' (A5-4) te> WT^I^I" 
5 *^/V (A5-3) (D^mfaffi& fc^UtvV^r/l/ 

BE^^toT t «fc V\ 

#: ft Kl s x^T/^7^;Stt7 /V a 5/ 7 ^ ( A5-4) h 
10 LTtt, fllx.fi, m 1 ^ y g^*T;V=i * V^ftflB^; (2 a 

57;V3*W7y|^«nfl>*), ^l&ftj^v^v^^;*-^ a- (A5-3) 
asTfass (3) -e^fts^t&fn*^ yii^t/vtfesi^, Tie 
^ (4) ^^t^5o 

15 

R 6 — C— COOR 7 
R — C — R 

(5& (3) }C*5VNTs R\ R 8 (ls K-Xia^ot, TK^JS^XttT 



25 
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|(3-m) 

( R '°>^Si-R 3 -NH 

I (4) 
R 8 — C — R 9 

R 6 — CH — COOR 7 

(5£ (4) fc&V^T, R l ~R\ R 6 ~R 9 *5 ^t^m^BUlE^lH Co ) 

^xf/«r;;Stf7/^^v-y7y (A5-4) iu» 

; f!j x. , ft 1 ft T 5 y S-a f T >V 3 V is 7 S ^mJlB5£ (2 b ) "C^ 
y^T^- Lt»lft7 5/»&tfl2*7$>' 

(A5-3) ^5 HUIS^: (3) X-mZftZ^^ftX^rf^^^^^^^foZ^ 
TIS^ (5 a) XteTiB5£ (5b) •CSt-fc^TJtS. 
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R 6 — CH— COOR 7 



R s__ c _ R > 



R? 



^<3-m> 

(r'o)^- si— r 3 -n-r 4 -nh 



R 8 — C— R 9 



(5a) 



6 1 

R 6 — CH— COOR 7 



R 6 — CH — COOR 7 

10 R 8 -C— R 9 

R 2 

(R'o)^Si-R 3 -NH-R 4 -N ( 5b ) 

R 8 — C— R 9 

6 1 

R 6 — CH— COOR 7 

15 

(5£ (5a) (5b) (CljaV^T, R'~R\ R 6 -R 9 ^<tU ? mlii 

IBdlUCo ) 

^(|B5t; (3) , (4) % (5a) #5<fct^ (5b) Hl*5V^T, R l ~R 4 

20 „ ^f^s, ^/i^ yn^s> ^y/p^ ^^/^ 

o R^T/l'^l/^Si Ltd, ^^^^ ^^W^S, b!i ^ 

25 ysiro^ii i ~ 3Sg©7^* ^^aeds^jg-efes. */c, r 4 #> 
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i ~ 2nm<DT/v*/vmt£ zftm? k 7 <dt jv^jv&t 
5 u-ctt, -MS-wr* ^^ae, ^f^s, y^/^s, -ry^ 

t -t/^vv-S, 

LTtt^^n^^ if tf* # (f b ti Z> . R 8 T ^ ^^SHt f* 

10 , xf;H, 7of;H, T^fM, ^y^f^S 

% t-^g, ^ 1 ~ 6 ajt^TA-^A-S^ff 

^/v^mcom^Wi i ~ 2g$©7/v^;H^ if # 3* if e> at 5 o r 9 £> 

KrJV&UtiLt LTte, ttfl5R 7 t?^^^>T^=ar/l-S, 7 U 

*3SW^«n 7UI^|7;V3^W7V (A5) il/Ttt, 

, HtrfB5£ (4) > TtufB5£ (5a) ^lttjfB5£ (5b) T»* $ tb 5 £ 5 & = 
^7 L /V^^T/V'=^^v / 7 y (A5-4) ] dS0jg"e*>So 

[r s: fnkmm&#\ (A6) ] 

25 T S ^5R«HSEft8J (A6) tltfj;, ^rtfc*3*7^SW7 
S/S (f lSI7^S^l2i|7^/l!!i:^) l:lott57^| 
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><D$r=?-\H\z$ortZ>m 3 5 /s^^^t =• Center 

(Dm-ts < t t 2 o-^fc^^#^tlJPS$tL^V>^ % 0IJ*.fi£, 2~6 

5 (#£L<te2~4, $ e>(c:0* l< 2 - 3 ) (Dmmfr bm$i~fz> r 
H^-tSo t^^^iims^j (as) fltJK^^yr^^ 
, HI ansa* D7^y, U7^y, ^#51^^^ y t ^ t k 

7^^sti j ^©9i»#:*ir* s '&*HSo r $ vassal (A6) femm 

io ^frwicra:, t^^^^m^^ij (A6) ^*5v>x, aiJte^^yr^^i: 

i, 4-fh7^f wyv?7?y, i, 3-^y^fi/^v?7^;y, 

1, 5-^^^fH^i^75^ 1, 6 ■Jf-t^f wv^7^y, 

1, 2 -^fu \?\slsi?T % V N 1, 2-/f W^i^7^y, 2, 3 - :/ 
15 fwy^T^V, 1, 3-^fVV^7 5>, 2-^^v^-l, 5-^ 

s 2, 4, 4-fMf;V-l, 6-^=^t^f ^^^7^, 2, 2 

, 4-bMf^-i, 6 - ^^t^ f i/y ^7 ©»i)tei^7 ^; 
:/<d{& n 'i?st^ w mj 7 ^ y > v y w ^7^;y, t^7 

mm&.tfv r^^t itii, i, a-^o^^^r^ 

^ N 1, 4-v / ^n^= 3 r-y-^v 5 T5> s 1, 3 — ^^n^^F-f-^^T^ 
l-7;;-3-7? ;^f/^-3, 5, 

^A-- 4 - 7^ y ^ f-JV*/? rj^^r^-ly, 
25 1 -T 5 7 - 1 f-As- 3 -T ^ J * ^tVi/V 4, 4' 

-^^l/i/fcf* (j/^A^^7*y) % 4, 4 ' - 7 ^- ^ fcf* ( 
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3 - ^ f/V- n ^dp-^/UT ^ . ^f-/^-2, 

6-'>^o^^ty^7 5V, 1, 3 -If* v-^p^ 
^•tf-^ 1, 4-tf* (T^/^f^) ix^n^=^f-V, ^VtInO^v? 
5 T^V, J A,i$A'-)rls*?T 5 lsm<Ojfcn&*ST % ^t£2 btiZo 

vv^r^^s 2, 4-M)wy^7^;y, 2, e - mj we^r s v % 

4'-5?7x^5?7 5y, 4, 4 ' - ^V^7 2 

10 , 4 ' -v 5 ?!-;!/^^^^/^, 4, 4 ' x.—JV^-TsW 
T^l/, 2 -~ h d ^7x=/W- 4 , 4'-^T5;>\ 2, 2 
x^;V/p/r/-4, 4'-i^7^, 3, 3 ' -S?* W7i = /V 
^^^-4, 4 ' - i?T ^ ^, 4, 4 ' - S?7*-^B^^i?7$y 
N 3, 3 ' - h^r^^7*-/U- 4, 4 '-^7^y^©ffl^ 
15 T ^ I'iZiZ&mtf b*l& 0 

^mmmm^ v r % ft L-cte, #j?u^ 1. 3-^y^y^7^; 

1, 4-^VU l/V^7^y> a, a, a", a'-xb^^^/^ 
-1, S-^-ypU^T^, a, a, a', a ' -rf7^/l'- 
1, 4 y l^i?T 5: a), a> ' -S?T 5 / - 1 , 4-^^/V 

20 ^Vi?^, 1, 3-tT^ (1-7^-1-^f/^f/^) ^Xif^, 
1, 4-k* (1— T^y— 1— ^ f /Hf/V) -<Vif>, 1, 3-t* 

* (a, o-^w^;>f^) ^<yfy^©$fM^7^ 
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; ^y7^ A-^ 5? t K 7 V 5 b\ /HI fc K7 K * if O^^^ 

>;^yV3l?yt^tFr7KS; 1, 4 - v- * n — ^ V v^TJ ^iv? 

T^>-^0SiS^J (A6) HT(t xf l/yi?r^s 1. 3 V 

!) r 5 >\ M)xfi/yrf7^^ 4, 4 ' vvtf^ (i/? v 

vvVT ^ V) N 4 , 4 ' - ^ ^ l^y if * (3 -V <f-/V-^? n^dr 
10 «>//7$y) > 1, 3-tf* (T^/^f/l') v-^n^^i?-^, ^V* 

o 

15 

* ^7°!/^ !> -r— (A) ] 

20 ^^^/ify^— (a) 14. s&3*^> =t o ic N 3^y^-—/p (ai) % 

/V (A2) , * 3 »T 5 ; li^t y hR*ttfli^ft (A3) , *° 

v 4 y isr*- h (A4) % ^fyy7^-h5JSttStf7/V3^yy7 

^ (as) , *3<fcT>*r 5 >mmm&m (A6) osM^t-fco, 

(A2) ^*5fei"5T = *^14*fcx ^ICH3I7^ 
25 m^^<< y fT*- hRlSttft^^ (A3) fc**"t-«K5 3»T 5 /St 
N £*0>5fcH»K:-f y fT* — b^i^ttS^^T/V-^^^iX^V (A5) 
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63fet57/W3#'W!)^ii;, #Hy^T^-f (A4) In 

V fT*— Y&bT S.l'&i&m&m (A6) ©TUS^K 

5 /k* 0 y-7^ (A) fit, MI^CT, ^'yv-7^-h^ttStf7 

(A5) (d#2>^ISfq^77P^ vM^^x/W^^-r Sffiil^ 

7-t^tssr;f 317 ^ y g^^r/w^vi/y 
^VaKyV— (a) hth:^ tfvk-—^ (ad 

10 /V- (A2) s f 3l7 5/S^)/^7^>-hHMfb^ (A3) s *3 
it>*^!J^y^7^-h (A4) CO^j^dj: 9 # b tlS 7^tyftSSU t 

£ 3^t 5 y ^^i^/K y -Y y^7^- h^^ttm 

»cr 5 va$«UffiS*!l (A6) tJ:^ WIE^ifiiaJ^Wr/^a^^^y /Wis 

7^^yttMt;i3t7 s: y£tt , )y^y^^^y^-4 , ©^#t 
tv>§y y^7^-Mt, ttnar ^ y^ilS^J (A6) ©7 5/lt 

^y^-fj:, jtfytf— /u (Al) % jKy^--/V (A2) % i3S7;/St 

y v-t*— hs^tti^fe (A3) % *3 xxttf y y i^r^— h (A4 
25 ) <D5Li&±f$,!®x*h <o , ss^jswu # y a-— jvfc'&mb # y -< y 
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ft*5> tKU^— A> (Al) s (A2) s ^3,17^/1^ 

5 yisT*— h Kfo&fc&yd (A3) , *5 XTftf V 4 V ->T*— h (A4) & 

s y V7^"- hk*ttS^t7^=> ^^^7 >- (A5) Pf 

io ^55fcjfecrau»*t-5 r. £ K «t «9 fir 5 r. £riST-t 5 e no 

^yy7^^hR]!£:ttStlr7^=i^y^7y (as) i^s^ia^ 
ttjfBT^^-^ttSS.^^ 317 s y 2£-£3r* y^u^ y -v-o^ss 

£ i: a* -e # 5 0 

m^&M^fkmt Lts, # y a— Mk^*i:# y -f y vr* 
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7 ? hm<o?-* hit&vom ; a-* ?-a&#& n -ry^^m 

&\ ^-^x^St- y ^A, t77>f ^/^^f^^yv^y^i^; 
5 - hW^^I7tf;V7t ift^mif btiZo is biz. 

!)^ h^f-v/^^^, 7 - 7 ^ / / a t> M i F ^f->v/7 >l©7 ^ 7 

10 ^ TDABCOJ ixy— X-^> TDABCO BLJ JJ — X % 1, 8- 
v^TiffcfiX^P [5. 4. 0] £ ^-rir- 7 V^cD^^O^^J^^- 

15 ffria^gis^toTA^^y ;WB7 = t^sit;i3® 

/m^^^^^^y^^v^—t, t ^ ^^mn&M (A6) ££>5£ 

So fl^J&R: J; *9 , StflB^ffi^^WTA^^iX^y A^T-s^ttS^ 

20 y^^-hSi, MIST 5: y^Hjlf^J (A6) <t}T 5: / mt tffcfo b 
t, ms^^iftTA^^v'^y A^r-^->-'i4^s.t>*m3^T =• y 

tt^Rt^m 317-;; ^f7;v^w y a&*^^ i^^/t'w^ y 

25 -v- (A) ^ISttSr i^ff 5o COl^XliHJSt^ttli, ffr 
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^ /s^r^r* ^^u-jk y -r—k. r ^zy%km.m&m (A6) 

4& (b) as^ax-ti^-cb J:v>] (dtK (O ^(D^mtu, #ifc<fi£fcte 

10 ^ — (C) fc#1ft£-tt5BKlc, T^milM 

S£|J (A6) &7K (C) fctt)luttt5*\ Xtezk (C) fc: 
f |C, T^y^ilflJ (A6) ^ttt-Cl^LT, 3fcfl&fRS##)7/V:=i 

^v-v y Mk7 = ty|4ii^3ii7 5. j >^ v# y 

T^^iMSJ (A6) fcSrRJ&i*** LV*. 

y i^^ ^^utk y -r- (a) asflasjsn 5 5o fc*^ -ftfc 

- (a) J; < fcsfcftfcitt:, *f , /Ky^--/v (ai) , 

20 (A2) RTfi%3fcT $ y y i/T*~ bRJ&fefc'&fo (A3) © 

# y y vr^- h (A4) ^i:micj6i:ti^ 

Stt7;V3if'>^7y (A5) £;&n;lTg:j&£i£ £ r. i: fc: «fc <o , 5fc$$gK 

25 ^7/^*yy!//v{b7 = tyllIM3ii7? /Stf 

^w^yv^^ll, T $ ^mmMMM (A6) £zk 
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^yk/K!)v-^7^^teiu (A6) m j; vmmm&itx, tjv 

^^^^y-v- (a) ^*3v^-c, ^y^^/v- (ai) N tK y — A' (A2) 
\ »'3'jRr$ yas<£*v y i/T*— hs^ttft^ (A3) , ^H'y>> 

10 T*— h (A4) , ^ y isT* — hKJ&t£S"^T/l-=i =3f-iX >- (A5) 
, T ^ly^mm^M (A6) O^^^(DfIJ^^i#}e:$lJPl$tV^V^ 0 #J;Ui 

s ^y-ry^r^-h (A4) tfy*-/i> (ad , ^y^-A- (A2) 

^ itJ'^ 3 i|7 Stt-f y ^7^ - bKMft^fe (A3) b<Dm& 

/if y y v-r^— h (A4) M:mt3-f y *>r^ — M/^y 

15 * — )\> (Al) x ^y^" — /V (A2) &£Tf$$ 3®lT $ /Stt^ V *s7 * 
— YELfomk'&m (A3) Klfctf-S t KndF- V/i^£^tf V h 
SMS (NCO/NCOgj£ttS) (S*Jfc) &s i<fc9*#<2. 
0£i.T (#*L<ttl. 0 2 — 1. 5, £ fetn#* L< « 1 . 05-1 
. 4) fc45J;5 4«ii»?>l^t5^^tt5. RNCO/NCO 

20 SJtStt3£^Jt^^:f £ (09*. fix 2. o (SJfcJfc) Irii5i) 

Z> 0 —^s RNCO/NCOg^ttSl©Jt^/h$tf 5i (00*. fix 1 
25 fcSt^fi, tfV -< V i/7 h (A4) T = >"f4g& t>*S 3 B.T 
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. 3-7. Offfi% ($?*L<fi±0. 4-4. 0fi%, ISbKfrtLV 
<ttO. 5 — 3. OfCg%) £ & 5 «fc 5 ^#J^T^^tb-CV^-C ^ £v^ e 
-fy^7^-M(Z)ttttt, #t^5i (#>J;U2\ 7. 0|f*%&£i 
7LZ>t) % $85Eft-r 5 (^fii^Jfc) <&1fiHfli#HJiK:fc «K #ffc 

# y > — (A2) te\ T = ^ ^§1^^1317 ^ ;ltf7;V3 ^ 

io ^^y/H^^^y/^^yv- (a) 

^ % 0. 4meq/gJ^± (#iJ*Lfc£, 0. 4 — 0. 7 m e q / g , 
L<ttO. 4 — 0. 6meq/g) t ^5 i 5 ft 1PJ "n* "C^T ^ tt T V ^ <5 CI 

0. 4me q/g*«|T?fc5t) . V U /Mfc * V ^ V^TKttm^ 

o 

f 3 «7 ? / Itf^ y ^7^ - b RJf&ttft^fe (A3) tt x T^^"^ 
20 tt^&t^fg 3^T 5: yS^f7^3^f^i/y;^^!)I/^y7'W^!; 

(A) f"©l3il7^/l©^tfd^ 0. 1 5 m e q / g ( 
#1 XL ff , 0. 15 — 0. 8 m e q / g N £ U < « 0 . 15-0. 6m 

eq^g) *#m-e^ttitv>sr * UV^ ^gl 3 ft 

r 5: / £<D<£Ji*ifi&lr€z>k % r~a- vteg&tfjfc 3 17 =• / s^^r 

25 T/l/=* ^^S^ y /^S*iSSl7 U"^ V^I/zK y ^r — (A) *S V frit V V * 
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^So^tiiS/>/,ctf5i: (09*.tfx 0. 1 5 m e q / g 

5 >r y e/r^— hK^ttStf 7^3 ^ (as) « x r — ^^tt 

— (A) t£<7)<5r-f ^J^^-O^^-*^, 0. 0 5-0. 4 m e q 

/% (#?£L<teO. 05-0. 3meq/g) t )&5 i 5 ftftl^^ 

10 . 4 m e q/ g ^riis % -7-©^IiS/hS < r i 

^iRl^fcSo — J?s 'J>tft€& k 0. 0 5 m e q / g 

*:*J, ^tefp^/v^^K^^T-zv (A5-3) j&sffi ktb-tv^*-^ 
<z><£ffl*tes ^*f=- /i^j&T ^ y S^|rT;U3 >- (A5-4) a*, 

2S7^/si ^yucttt 0 . 8 ~ 2 */unm<D%&,mfrhm$i-fz> 

i*ST?#So ft*S> 3F*Bfn;*7/l'# y|fx7 7/V (A5-3) & s 
25 o 

m^zkmm&M (A6) (D&mAiz, t -j-^&mRx?^ 3mr ^ y 
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5-1. 0 mm;<D$&mfatbmiR^x h 

) = 0. 2-1 (0*b<ttO. 3 — 0. 9) t^ot^SrH^ff 

(a) \z.$>n %>T~7t->&mtm 3 j&t s. j mt <o 

20 ^-/VJfc) =1. 0 — 5. 5 L< f* 1 . 5-5. 5, $5>fC0^b 

< fll . 6 — 4. 0) i^o"C^§r t^$f$LV^ 0 T -^V&S&T^ 
^317^; mS^T/lsa^i/iy ]) /V2£5fc*K£ V is U V -v-- (A 
) tfeit 5^ 3 ft7 5 7 1 1 7;va ^ix-> 1) ;vS ^ (D#J^^, H 3 $&T 
5 / S/T/V^ =*r V /H (^/^ifc) =1. 0-5. 5it5lit 
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5 y /V-^i: (^§iJ^- (i«fH7 = tVttS, f 3i7 5/I*5j;tJ'7;i'3^ 



is mm&fc&m (b) ] 

tt^tt-fk^* (B) iUtt, III4»U«tfcoTU<, & 
20 y i> Afo7y^ y ; 

h y #ti&7Ki?f # y ? a^sot^* y ; h y 
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^f/pr^, Mj^y/f^r^, hUs-^w^, byt 
5 -/f/vr^, b!)^yfyv7^y, b y -^^at ^ v& b y 

^(7)^7/K/l'T^; ^f^7>;y, if;W7^y, ZfJ-)VT % 1st* 
¥<D^; T>V5r?VT ^ >- ; b !i jVTXl/, Mix^7-/V7^ 

y, b y -?xx^j—)vt % >\ b y y^o/V-^7 5; b yy> 
io ;-^7^, hu^y^/-/v7^>, fHy^y^;-^7^y 
N h y ^^t/-;v7 5: i/tz if© b y ta^-a-t 5 ^ ; * y — a- 

T 5: >\ v 5 ^^ / —AT ^ yft if fl^TA-^ — /l/7 3; V ; y * / -;V7 
y ~;VT 5. W<fc h£<D =t J TA=*— AT 3 W«£ ¥<DftL, U 

lii^^ttij:, mx.it, ^*!)y, tv^i;y x fc-ny^v 

fajjy, ^f-y !)y, n - y =^a^a* y if^iMf k*i,5o 
^f^-era, (b) «^l-c« n r^^7^7^ylik 



25 [7k (C) ] 
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r ^ /^-^^rT/u^^^ixy frmjtzmv v-* ^^u-^ y (a) t, 

(B) £ N 7K (C) t^b^oTVN^o v^y 

,v =3 ^ ixi/ y * ^ * v^V^ y ^ - ( A) s ( B 

io ) xt^TK (c) <£>2S-^-e&o x i < , feja-a-tcfc «9 

^3i|75 y^'ir^T^=i^v'>>'y/i.^^^t>i/^^7 B ^^y-^- ( 

a) m.mmb&yo (b) (c) t assjssb -g- 
/u=zdr y u# ^zfvtf v (a) m.mmt^^ ( 

15 B) i:©SJ£iltlt 7-tVitISt;i3il7^S^f7;V3==E- 
S'V y /t^5fc<$f> ^yf Utf y ^ — (A) \z.&tt%T~$-y-&&&1£L 

v'y;H*«^^7 , ^!l^ (a) t s JStaEtt^b'S'* (B) t<D 
20 K^|cJ;5, 7 = ^yttS1^3^7^Mt7;^^^^D/H 

jfciffiV y^utf }) (a) m&ttsr^^te&a*:^ fto-ci^ 

— £\ 7 = tvtt«Wf 3il7 5; /Stt7^ = ^V^!;/vS*il§ 
^v^y^w^P-?- (A) fc N 7K (O fcORfefeLttt, T^^"^ 

25 ttia^!3i7^ /^^^rr/u^^ix^y ^g^C? uzzs-yutfy 

— (A) fc^ttS^SSOTA-^ y /wXjJ** (C) }di!9*P7X^- 
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, iK (C) bcOKJ&fcl: V , 7 = tyttSS^f 3 iT ^; ; itf 7^ 
= *WJ U^V^W^y -v- (A) M*5ft 5«©T;V3 

7^3^i/v/y;H^>>i/^yyk^y (a) {cfcMta^^^r 

/V =t ix iX V /VS <£> 5 t> 'P ft < £ 1 O <£> 7 /I/ =i =3r v'/l'g ^ tR ( C ) t 

<n>1®fcftMKfo<D& i m*^rtX^Z>o fc*s* ^7 / tt,' 4>ft < 

V^U^iJ-e- (A) i&m&fc&m (B) &t*7k (C 

) t &5iJ&lstzKJfc±]#.!%>t LTft 7 = tyttM^3«7^/S 
15 ^T/V = df-iX^ y ^^Utf V -v- (A) l^ttST^ 

^V^^gte^^ (B) KlJ: «9 *m£tiXT-*:<'ikm<n&b ft 

o"c*3«p, io*«(D7/V3 *$">y /um&nft&)fcx.te±fc&}te7k ( 

C) t J; 19 #B7k:ftfl?£*LT^7 J -yUM/Xtt^n^t^i:^ 

20 Id, *^8W"X?tt, v-y /Wfc* I'* I'S* lift f5IB7j<tti/ 

^ co J; 5 > *3893T?W: % y /Mb i7 is # ^3^*ttm^%»4, 7 = #- 

25 y-^- (a) ilttlfc^ii (b) 7k (O ct^^i^briSM-t- 
5ri:i5-et, ; e^75^!l'^cDJ!gj^^^|#^^:$^J(5S^tL7fcv^ 0 W <o > V /Mb 
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7^3dr'>i/y/l-S*4g^l/^y7°W*°!j-7- (A) III, m.^mt^^i 
(B) jgLltik (C) ^iE^Lt, U < fc£t$t L-V^$|££;ft <*f £:fr o t\ 

#3i0J3T*te, t^-fete^ (B) (C) te, T-^->-14S 

St;i3S7^ y s^tT/vn^vvu yvsm^^ l/^^7°^tf?y-7- 

7i<y>-/W (Al) \ 7$})*— ;V (A2) N ^ 3 ■jRT ^ / ^-a^-T V */T * 
10 -bRJSfti^ (A3) RUtf ]) 4 y v-T^- h (A4) ©KfSMi 

^ ^yyT^-hSf&ttS^fr^naryy^^ (as) t%5H&&-&z> 
BRfci, (B) (B) o 

•>V7V (as) t <Dfrfoti?<D^t£b-fs T-*i/®zm%.T$m2mT ^ ; 

i^f 7;^ ^v/v y ;H«D w;? y^w^ !) (A) ^^Vsufc 

o ^f^^^^s ^m^^a (b) ^y^-- jv (ad 

20 (A2) I 3 5 ; itt ^ y - hS^M 

(A3) ^Hyy7^-h (A4) ^SjS^^tT^tyttlStJS 

^ 3 ft7 ^ y msmv v -?-*mm-t r^-a-y^ 

^Rxy^m 3 mr ^ y m^mv uti/^utf y ^ — t, J v */~t*— 

lfc>&m^^T 3f > (A5) tWHT7 = tyttSMl 

25 3i7^ltf7/^= 3 r^^!);l'S*«!)l/^yy 0 ^'f])-7- (A) 
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£fc s 7k (c) M%.Y£* #?y;*--/v (ai) % #y*-— ^ (A2) % 
K3tr ^ y***-^ y *>r*- hsi&ttfl:^* (A3) Rxf^v^y-> 

5 T ^ — h (A4) (Dfcjfc±]$.%ot. yi/7^^hSJi&ttStt7;V3^ 

io mt;i3ii7^ v^w^y -^-<dtK— ^^fc^xf* 

t*fg 3 j^r ^ y a^t7;wa^^^ y ;vl*«:> y -r — ( 

A) 4 5 ©7 = tyffiSl:tLt5 0~1 2 0*/P% (&IL<tt80~ 
15 11 e*<7>$SH*»fe31^i'<5-i* s T*#5o 

*fc x #3&BH-Cti\ zk (C) OftffltiLTIt T^^-VttS^t^m 

3 ^ / stt7/>3^->"> y /i^^as* i/^yyv^y v^- (a) 

10 0 K&£M-*frUT 6 5 — 9 0 0 fC*gi5 (0 £ KltlOO-400 

(OHV) UTtt, miZ-Um&frT , 011*.^ 6 0~4 0 0 mg-K 
OH/g (0il<|j:8O-35Omg-KOH/g) U&Oi&mfrb 

Vn^S, flljfctt* 10~6 0fi% (ff*l<tt2 0-5 0fi%) 
25 tf9^ffl^e>514R-f-5 d £ 0 
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/V£:L-Cte, m%.&, *$J—)V, /p/V-^, -fy/ 

10 y=i— A- % ^nt'i/y^!)3-/K 1, 2 ~? $ 1/ VOr — )V , 1, 3- 
'T'^ >- /K 1, 4-^^^^^" — /W, 1, 6 -^^-i^-^v 5 ^- — /V 

, ^y y v^o#ffir/i-=t-/w^^^^tf ibtt^o 7km\±mm 

MMtVXte, yptfwy^-^-f ; ^ ^;V^7 — — b ; by 
^ ^^/ft* 7 x - h ; /f ]j at ^ ^/klfc 

15 VMS v?X y ;vx>-f;wg ; y ;V<Oi?=z — T /U$!.\f^tei?T ±T — h 
m ; 1 , 3 -J?*^y?y ;N-^^^-2-b°ny Ky^^lrfflV^S 

3tr^ /^^^r/^=t^rc/v'y/^S5|c^^i/^^7 p i//^y-r~ (a) 

20 1 0 0 SCfigPfc:** It 0—100 SC*g& L < » 0 ~ 5 0 WMU) 

^ ^/u- 2 - t°a y K^> y ^-^^m^- i/y7;v=3f^x- x/i^<£># 
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*^B&jh5« % ^^^p^tix^j, m^feM, m&m mw^m 

ttfcif) s Ka»TJS!k ffl§*U£iMh ftttS^j, #1^-^77 
-T^r— (xv;Pi;3y^s;^77'l't'-*if) % # s/ ^ y ^ ^ #j 

10 ^7*/^!!*, $j-Vl/, mT /is * ~ V J* ft b* &mif b ft & 0 titc 

^#J<b LTte, T^tytSSt/iaaT^yStfT^a^^ 
20 y ^S*«7 ^^p-tf? y — (a) , m.m&4b&m (b) ^.^7j< 



25 [aM4*j|Mflfcif] 
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v-y /Wis* ^m7Kttia^^)^-^^i-§7K'l4^*^J^7K'l4=''-7 L ^ 

y/i^ if te, ftfllB^ V /Wk 17 ^mTKttm^^f&IBff f&*^ IT 

„ ji.ftrift^te, v y /wis? i/^ ^7j<tti£aE»te\ -to* 0 y -^-/&#i: 
v^^7°i/^y-^— (a) &m^ s bthx^z><Dx s ^ntc? v ? t>%M 

g-a^T/t^ * y /l^5fc^? y -r— (A) 

9 sV /Wis? ^^tK tt*!j&#3 <f OTK/^tUS if tt^^ < 

ffl/js^C, :iiia^ < tezfctbXfo 

20 5 i; ®£>*l5o 

^i^^y7'i/#y (a) ^(dtjvzi *ci/*/ y yv^cofiJ#^ N g 3^ 
7^S^|-7^=^^/^!)/vS**7^^> / 7'W*"!)v- (A) 
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5 fa^mwctztdttx*. m 3 ^ y S^p^bfctesf^ffl^^c^ ^ £ 
^ 3 mr ^ y -m^r >v= y ^ w^^i/^y-^- (a 

5 fc £> t? 5 o 

15 »75;i^77V3=3rVS/!)/VS*ffi^^V^^!)v- (A) % 
m.&fefc&m (B) ^T^7X (C) 7>bftoTl^tf>-T?, 7.K * £> 5 t> 

fen^o ^7/-;vS^s ^ y ^T^>~ ^^J&t£S-^3rT/V:^:^f- 

v'>'7:/te'8-^ (A5) i:L,TOT^Itf7;^Jfi/v/7y (A5-1) 

i:t?l5t?>$2l7 5: y 3J$T ^ y S^ME^m*^ tt v^ 5 

(#'J;Lte\ ^t&fP^^^^^zc^'r^ (A5-3) 
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J: 9 fc/h£VN„ itttt, /Wb!> ^^^^*tt«afifefe«r^Ufe^, 
-/Wb? vfis^utfv -^--ic&ft z> is 5 &&z-r 

/ — /Wbt> y tc*5trs ^ j —jvm<Dm 

20 1~5 r. t a* BjtiT*fo?) 0 

v^n^y (a) a: % t^^^^^^^ij (A6) izxvmm 

25 {lot, &$%W<D i/V /Wb* l'* ^3R*tt*a/£«&tt\ &tl1t* I?** 
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5 ^ttfc-r — /utfis'mi&.^oT y\£m<Dm.) a*. */y 

15 UTffiv^fcM, y°y*<5~y *m*s— V jx 

b\ MD F ^ if) «f©Stf|{i|i!J^t)*5^, ~<Z>gg, fftbfe^jy^* 

20 K «k •? m&<Dy y Wjf&ft o r £ So b^t>, *0»IOS5#»* 

25 fc^jKsfeSttsrWUT*? > 7kt±<DimmmmMti,xmmi-zzttf 

f#5 0 ^oT, y fcr^JBSMfaiSr 1 ?SIi:t5 £ £ ic J; «9 , 
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t X *) > :t° 7 ^ ^ y * M ~> - > K £ V 36 *t £ v v t° ^ ^ i" 5 IRlc J8 v ^ 
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Sgf^Ji ttfflv^f^, ^zk-l*^^ M^*£m, ^J^^^?S 

15 3157? /S^T/V^^ixy A-g^tf y (A) te, ifctfclftlg; 

^iOtf? y -r — t'&ott) £ < , Ifr^^ite, 3 0 0 0 

~ 5 0 0 0 0 (|?tL<lil00OO~ 3 0 0 0 O) $I^<Z>^ffl^ b 51 

20 Z<D£5iz, /WIS* v^*te;ffi£»«\ 7Ktt^*^J^^:te = 
25 Tktt-efco T & J: 1^<DX) , & 9 ^^tt^f^Htt^^^-C^ 9 , Afr^ 
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tf?y<r — (A) fi % ^7/-^SS:ttT^50t\ v-y/Mfc!7l/^^ 

77h|ft^^©^fW©t % *nX*fc (0fl*.tf, K«»*if<D*ffi«!!3ffi 
£*LfcaHX*ftfcif) fc*ftf>JS***ft#-*k #?*fl-*Sk &mttm (MX. 
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lit'fcott «t < x mt£z>mttfrbtez>^ttT«&^xh «tv^ mute 
t?#-5„ Jicfe, *3S^m*5VN-c, ^y^nif^Httt, j is 

K 6 8 0 0 XMfeZ frbT VV£ j; 5 JC* 8£ 9 ^^-frS 2 ocD^*#:|c 
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v^PSf9 N r§i5j «: rftsgpj & N r%j « rfi%j ^JfefllR 

[r-a-^tta^**!; a— /Wfc^fc (ad ] 

(1) Sp b p« TPTMG 2 0 0 0J [H£fb^tfc$JL tfVlrh?*?- 
l/yx-f;v^ y =»— /K iW^^fi : 2 0 0 0 , 2kgg£ffi : 57. 
4 m g -KOH/ g TtK y jr~- >V (Al-a) j itf 
10 (2) TNS 2 4 7 1 J [TlSS^ XilM , ^yx^f^^t 

— /V', : 2 0 0 0, zkg?^ffi : 56. lmg-KOH/g 

; r^y^-- fl, (Al-b) j fc«?-t-5 4i^iS&5] 

(3) i, 4 vi?*-— /V [ r^y*-- ,v (ai-c) j bfo-fZWt 
£*a$&£3 

15 

[r^^-vttstt^y a— >v\t&m (A2) ] 

(1) 2, 2-i?^f P-^ynt'ty^ [TkiSt: 8 3 7. 3 m 
g-KOH/g ; r^y^— /V (A2-a) j £ 5ft; -f 5 tb £ 3 

(2) 2, 2 -^^^o— /P^^^Sft C*B6Sffi : 7 5 4 . 0 m g - 
20 KOH/g ; TTjfy^- — yl^ (A2-b) J £ Jfr-f -5 £> -5 3 

imzmT y v-T^- h^^ttS^^^^-^{b-^^l (A3 

) 3 

(1) N-^f/l'-^x^/^/VT^ [N, N-lf;* (2-t Kc 
25 ^r^^^/l^) -N-^ ^/l^T ^ V ; 7jcMS^ff : 9 4 1 . 6mg-KOH 
/g ; r^? y — (A3-a) J t ffiff 5 5 3 
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(2) N-n-^f/V-^^^y^/VT^V [N, N-tf* (2-fc 
Kp ^ */=c*5-;V) -N- n - y^-yVT 5: ^ ; Tk^Sffi : 6 9 5 . 9 m g 
-KOH/g ; r^y^— (A3-b) J 

(3) N, N-tf* [2 — Kp ^ac^/v-^ y (^df-S/xf i/y 

5 -t^^otfvy) ] -N-if^75v [vn^^>6 r r 5 > # y 

— /Vj ; ^c5pj^^^4 : 2 0 0 0, 7KMStt : 55. 7mg-KO H/ 

g ; r^y^— /v (A3- c ) j £ Ifc-f- 5 

[tK y W y V7*- Mfc-^ (A4) ] 
10 (i) ^y^ayv?^ y^7^-b y ->t^ — h-a ^r^ (nco 

■^^r^) : 3 7 . 8 %, IPDI ; y ^ y v'T^ — h (A4-a) J £ 

[-f yv'7^-hS^tt^t7/v=^yy7Wh^|j (A5) ] 

15 (1) TKBM 9 0 3 J [Ifift^IiaS, y - 7 ? / 7°o 

tf/w h y y h y ; r7^yitt7/V'3^^^7y (A5-a) j 

(2) iSFp^ rKBM5 7 3 j [ifij^Iitil, 

7-7^7'pif/HM h^yy7V ; rr 5: / ^^tvi^ 
20 7 V (A5-b) j tfai-z>M&frhz>] 

(3) IS fi,* TKBM6 0 2 J [{fM^^XH|±^ N N — jS (T ^ / 
-y-7 5 7 7'Dt 0 /V^f/l'^^ h^y^7y] : l^r/l'fcft 

Lt, 2-x^;i/^^i/;l/7^ D I/- h : 2 ^& A- <Z> #J V^ s U 
5 0°CT*7 B f^Ri^ ^-frTRj^^^^I C Tr ^ 7 T ^ * is 

25 (A5-c) J tttSI-g-^fcS] £#fc e 

(4) fKBM6 o 2j immfc^umttm, n-£ cr^y 
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- y -T ^ J Y IS] '. l^^KM 

Ut, n —-ftf-AsT 9 y h : 2 ^Evv <0 #J "C ^ffi-g* Lt, 50t 

t-7 0TOH-cS)S4tt [ rr^s^7^3^^^^y (as 

-d) j fcffc-f 5»£-#*>53 ^#fc 0 
5 (5) TKBM9 0 3J [f iib^lilti, 7-7;^p 

U U — h : 1 ^^(7)fiJ-^T^I/^. a^LT, 5 0 0 CT" 7 0 ffl^/fc 

CD o^py^r^ it %i/-&m,m&m t&m&n (A6-a) 

( 2 ) xfi/ve;/^ [r ^ vrng^S^J ; r«j8i*3W (A6-b) j 

15 t»t5f^^feS] 

[ffiSttte^ (B) ] 
(1) h!)xf;V7^> 

20 (C) ] 

(1) «r*-^2fcife7k (Ift-I'^-VTK) 

25 ^°y^- — /^ (Al-a) : 1 5 0 IflK # 0 — A' (A2-b) : 2 0 g|S 

, (A3-a) : 8 ^HyVT^^b (A4-a) : 7 5 . 2 
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URTfi* fAs^f-Asfr b V (MEK) : 1 0 0 §15 SrgB^ b , 8 0~8 5 
(A5-a) : 6. 5 U SrlB^ b X b fc^ , 8 0~8 5t©ia 

io # y -^-^^tp^^^^^^^fco 

Mix^T^a^-vf y /vgjiciffi* i/^ ^yu-^ y sr^tp^js; 

0°C^-t?^*Pbfc#, hyxf;i/7^y : 1 3. 6£&£IB-g- 
U i$it»#Tx ^#>$!3£:ft#J (A6-a) : 5. 7 g& £ JI&^ ^ 4 9 6 
15 g KL^bfc7k^£raPx.-C, £ 0#Bfe$£«:«J£T, 4 

5 ~ 5 Ot"CMEKH*tfcS, flfc'T tf-^TtCfc £ t> IStT^S: 3 6 %fc 

(HJfe^J 2-13) 

20 ft-^tb, IU£0!J2~ 1 3 lc$!5^y /Wfc£ V^7ktt&lJ$t>&#*:o 
Ofc$fe#»J 1-2,6) 

, Jfctfcfli] 1 ~* 2 , 6 tJi#5i/y /Wis* y^*ftE^*Xft!> v 

25 (ifcifc#j3) 
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5 A5-c) : 2 0. 6 il^^Jiltl, 4 - -f 2 V i?* — /V : 3. 0 
IsTMS- Ufd#> 8 0~8 5°C©iagfl^T2Slr H 1^ 

io y sv&^mv ^r/u-^y -^-^^tpSf&^^^i^ 4 ottt^ 

4pbfc^ % hyif/^r^: l 3. 6 gBSrlS^US^bT, ifU^if# 
TT*^'f^-^7K 5 0 7$P«:*D^T^-tSc^^#fc„ £ <D ft WlW.%Wl J£T > 
4 5-5 OtT?MEKSrS* Lfc^ Jft * ^ tK «fc 9 3 6 % 

15 Ofctfc0d4~5 N 7) 

fc*5, ^1~3{C*5V>T> r^/V/Kdr^/^S^* (meq/g) J fit 

^ : i g ^^/v^^a^^I:^ Ltv^o ri3i7^;;ss 

* (meq/g) j V /Wfc ? U # J* 4feX tt *> ^ * ^ 

o r3iN/cooH j «\ ->y/Kk«>V'^^3R7Kttari£4fc 
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£fc, fSiSi (meq/g) j is V /Wb * V- 9 7k&m.J& 

tpUtv^s. r3tN/s i (^ftjfc) j w:, /wis* ^3RzM4 



25 
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